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(54) REFERENCE POSITION DETERMINATION METHOD , 

(57)Abstract: . . 

PROBLEM TO BE SOLVED: To realize a reference position determination 
method that the suction position of a chip part is detected basing on the 
detection of a projected image obtained by irradiating the chip part with a 


diltusea ngnc, wnere a reicicucc puamuu ^ ^ ~ 

basing on a positional relation between an irradiation section, a 
photodetective section, and a nozzle member: 

SOLUTION: A dummy part 40 which is capable of detecting a comer 
position is mounted on a nozzle member 21. Keeping the nozzle member 21 
rotating, the position of the one edge of a projection is represented by El 
when a distance between a center point F on a photodetective section 28 and 
the one edge of the projection becomes minim um at a first turning angle of the 
nozzle member 21, the position of the other edge of the projection is 
represented by E2 when a distance between the center point F on the 
photodetective section 28 and the other edge of the projection becomes 
minimum at a second turning angle of the nozzle member 21, the position of 
the edge of the projection on the photodetective section 28 at a prescribed 
third turning angle of the nozzle member 21 is represented by E3, and El, E2, 
and E3 are detected respectively. An origin O on the photodetective section 
28 is set basing on the position data of the edges of the projections and the 
position data of the prescribed corner position of a dummy part at the turning 
angles of the nozzle. 
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CLAIMS 


[Claim] 

[Claim 1] The irradiation section which irradiates the diffused light to the chip by which the nozzle component was adsorbed, 
An optical detection means to have ****** which ****s light in the position which counters with the above-mentioned 
irradiation section on both sides of the above-mentioned chip is used. The detection data of the projection width of face of the 
chip from the predetermined criteria position on ******, In what detects the position of a chip where the nozzle component was 
adsorbed based on the physical relationship of the above-mentioned irradiation section, ******, and a nozzle component A 
nozzle component is equipped with the dummy parts with which the corner position to a nozzle center becomes settled fixed. 
The position of concerned one edge on ****** in the 1st nozzle angle of rotation from which projection of dummy parts is 
measured, rotating a nozzle component in this status, and the distance from the specific position on the above-mentioned ****** 
to one nroiective edae serves as the rrnnimurn, The position of the concerned other-end section on ****** in the 2nd nozzle 

angle of rotation from which the distance trom toe specuic posmon on iu mc piujccuvc uu±ci-cuu »a UU u »w - w cu> u«, 

minimum, The position of the edge of the projection on ****** in the 3rd nozzle angle of rotation set up beforehand is detected, 
respectively. The position data of these projection edges, The criteria spotting technique characterized by determining the 
predetermined criteria position on the above-mentioned ****** in quest of the physical relationship of a nozzle component, the 
irradiation section, and ****** based on the predetermined corner position of the dummy parts in each, above-mentioned nozzle 
angle of rotation. , 
[Claim 2] The irradiation section which irradiates the diffused light to the chip by which the nozzle component was adsorbed, 
An optical detection means to have ****** which ****s light in the position which counters with the above-mentioned 
irradiation section on both sides of the above-mentioned chip is used. The detection data of the projection width of face of the 
chip from the predetermined criteria position on ******, In what detects the position of a chip where the nozzle component was 
adsorbed based on the physical relationship of the above-mentioned irradiation section, ******, and a nozzle component, 
adjustment of slit width is possible between the irradiation section and ****** And while ****** on ****** when putting m 
order and allotting the 1st and 2nd slit components which can detect the position of a slit edge, and setting the slit component of 
the above 1st as predetermined slit width is detected Are in the status which maintained this ****** and the slit width of the 2nd 
slit component is adjusted so that slit width may serve as the minimum. ****** on the above-mentioned ****** when making 
the shading component which can detect a nose of cam position intervene between the irradiation section and ******, and 
shading the diffused light is detected. Next, each above-mentioned ****** data, The criteria spotting technique characterized by 
determining the predetermined criteria position on the above-mentioned ****** in quest of the physical relationship of a nozzle 
component, the irradiation section, and ****** based on the position of the above 1st and each 2nd slit ends, and the position at . 
the nose of cam of the above-mentioned shading component. 
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The reference position is determined, by using a test piece, for optically detecting the orientation of a 
component such as a chip for use in placement apparatus such as a chip mounter. Light is emitted from a light 
source toward a light sensor to cast a shadow of the test piece onto the light sensor. A first position of an end 
of the shadow when the pick-up device rotates at a first angle, a second position of the other end of the shadow 
when the pick-up device rotates at a second angle, and a third position of either end of the shadow when the 
pick-up device rotates at a predetermined third angle, are detected' on the light sensor. Accordingly, the 
positional relationship of the light source, the light sensor, and the pick-up device is determined as a reference 
"position, based on the positional data. / . - 
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^mmz&±.wt>tixt5 *) , ^^waaei^Tyx 

[ 0 0 4 2 ] r 5 -3&n D n 4 0 OSStfSHi. / X;PS5ff 2 

JbJEKSP-^-y h 2 6^S3^2 8ip<9<Z> 

JJgbeS2 80>4>'fcj£ (SSffll) *^a5iB*t»^- 
^<7)S^iT«gEM«h<!: SrStfJB ( 0 1 .1 J=^RT 
S^fjUB ) t & 5 i: # 2 8 ±T^&i»ffiB 


S2 5) . *LT. yX;U^2 1#a*0KfiffiicU 
-tyhSftjfcfc (X-f v7*S2 6) . «WC3afcS2 8 

2' fci«ftffiS*l.& (Xf77-S2 7-Xf77S3 ■ 
0) . **>«L 3 6fcyX;l«H-2 1ifi^ftSSS*ut 
J5fSEoyX;HSCft<9 3' fc*-y}*§tu <r^§ (0 

i m-Msm^rm) co%&2 s±-co-^ 
^os&a^msfts (xf^s3i-^T7r 

S32)„ 

[0 04 3] -eLT. Clil^^X7 i -yrS2 2-Xry 
TS 3 2"Clftffl3*TJfc53(SSP2 8±T«0S^«fiaS. 
r^/X;l^^t^^rS3te»2 8±<0HjSO<0fiiat 
S bti> fc±IES«Z o ^O.B?JfM2 7 , g 
.3^2 8Xt/^X;H5^2 l<0fflS9MRtW-f4T-^ 

[0 044] Z<Di?%X^v7S3 3'C<V%mZmi 

immi 2^m)r^mi^smth, 01 1 

|CtJV>TFJ41iBSlfc*5ttSS3ieS2 8Ji<7)4"ll--S. 
A, B, C, D{4-e*L-efL^5-iaJift4 0<0*3— ^* 

E I~E 3\i*ti?ti3£m2 8±.-c0>m®m 

[ 0 '0 4 5 ] 5tf , gjKS2 8±W^C>jfiFi»6^S 

^mrcii. mi izmx* 
•$■£■ 0 5 -^4 0 coxmnsB. ( ini0-cii±ffl^3a 

AB ) mM2 7 eLfrt>vm&J$WimP 1 ' t»3 
J: 3 WFi^^S-ff a 4 0« 
e5ffi3Er<53«W4 "CtfJEIt G 2 i: * S ftSRSa^* 

ym2 7a t^mzLnmm p 2 - tc» -5^-3^^ 

to 0 4 6] 3^KP 1 ' ±fcftS^$-«iHi 

4 0^3-^-- A, Bc7h/X;P4"DC nlztft 

msa/hmMP 2 ■ ±(=fts^5-afift4 0^3 

2t^o'^T*^Cfc^T§So flSo-C, #3— 
-A, BS.l>'C, D^4HSBlK^^I@aBUSaaLh(c 
i}{«4He»Pl' . P2' <0iOR***»S-i:*^ 
#4. S4>{=. 3KS2 7acO-&S (^R) }S-bia=S-3m 
Pi' , P2' a&&b%&Zbfrt>* *M3RP1". 
P 2 ' <01138*6» ^31581 2 7 a tf>ffiKtr£tf> Sit i^f 

[0047] S^t, yX;l^»2 lar^^3' fc'ft 
0ft§^: i: S C. H0t=^f «t -«fli4 0 

^ )i:# ^ :7 _^_CcOOTi±E^'S-Si5n a a4 Oc7)0« 
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i. ffi-)t< ft®2 7a^^-&n a n 4 0c7)3-+- 
C*ah>T3£*S2 8±tS»4SSS®SW43aiP 
3' ODKSli, a-i-~C<mm.k%M27 a.<n$m. 
kfrhSfr&^ktfX'H* 

[ o o 4 8 ] id-e. s^cowsUiT^^ti^ 

1 ' ~P 3 ' OiKlse (J^T. -eix-m!3tlP 
1' . S»P2' . SISP3' fc^S) 
[0049] 
[»6 3 

PI' ; y=a 1 • x+b 1 
P2' ; y=a2 -.x+b2 
P3' ; y=a3 • x+b3 

tU S&fc^ ±E^2 7a£lg.&£Lfc^«S£# 

[00 50] 
[»7 J 

PI' ; y = al ■ x 
P2' ; y = a2 ■ x 
P3' ; y = a3 ■ x 

Z.ZX\ g3Cg52 8ti3Jt55^V-fe^2 8a<?)S3lS 
*FO^0*B3ft P sit, {ROC 
[00 51] 

[$[8] Ps ; y=as • x + b s 
k LXW&P s , %M2 7 a , yX/l^ifrC naiX*?S 

hp i - ~p 3 - zmamz^tmi 2<o*o t^t 

[00 52] BKPstUIPl' ~P3' CO 

IZ&MSm. r*^*>S3^2 8±-C^S»Sgi5ffiSE 
l-E3WjS«S4ft.«h.El (xl, yl)-E2 

(x2, y2),E3(x3, y3)tU 5M?2 8 
±T<0 E 1 ~E 2 c7)SE^5.t>"E 1 ~E 3 ^SEHa: ^tl-P 

[0053] 

H&9 3 n ! =(xl-x2) ! + as' (xl-x2) 2 
m*= (xl-x3) 2 +as2 (xl-x3) ! 
#j££U §S>te_fcfBR7XtflR8i^ 

[00 54] 

[fUO] ii2 (al-as) 2 (a2-as ) 2 = bs 2 
(l + as ! ) Ca2-al) ! 

mMal-as) 2 (a3-as) 2 = bs* (1 + as 
2) (a3-al) 2 

t%&. ZZX\ SESIn. mOiHi«ffiS^S»*S» 

ffiME l~E2h5-^>-fe>^2 8acOg3fe*^t°7 

b s vw&p s tmmzfii . 

[00 55] ££"C, 3fl£S2 7aia9iI»PafcSi£ 
[0Q56] 

mi 13 Ro' ; y = af • x 


fc-f&i. W&PskW&Ro' ^Hfcli. af=-l 
[0057] 

HR1 23 Ro' ; y = -l/a s • x 
fc&9, 3eS2 7a4>^a«PsCti^L,fcSKi:ffi» 
P s fc<03*J*L i-%b*>%%M2 8±OjKj£0«DfiHI 

(xo, yo)!l »83tt^R12*»fe. 

[0058] 

[El 3] xo = -as-bs/(l + as 2 ) 
yo = bs/ (1 + as 2 ) 

[0 0 59] SfeC. S**»E1 (xl, yl)«fi 
Wi. ±SE7at/ic8J:Ds 
[0 0 6 03 

[$[143 xl=bs/(al-as) 
y 1 =a 1 • bs/(al-as) 

[0 0 6 1 3 7^^>t2 8aW®t«^ 

B*C-yf-^W s ^^^^Safc^VVtSaBSSS 
ffiif E 1 CSnS-fSgSK*?**: yih-SSffl!*feS5P# 
B<0*?£KMr*-S*£. 2RjfiO<OiKIS##Pott. ± 
i3Ri3£tfRi4j&»6 

[00623 

[ftl 5 3 Po=P+l/Wv r { (xo-xl) 2 + 
(yo-yl) 2 L 

fc, BSS^PMftSiWc*** 1 '^ s*ocob«# 
fPo JiJhSR l 5 £ 8Bt"C*afc & . 

[ 0 0 6 3 3 &fc, «2 7 a*»£»®e8&2 8 S^ffi 
KZfcSfcSi:. ffiftZJi, JJfflR124»€». 

[0064] 

[SI 6] Z= I bs I /-f (1+as 2 ) 

[006 5] JX)V^Cn<mX& (xc, y 

c ; ) fc u /xn^fcc n sa^-aeRR o ' taart 

[0066] 

[SC173 S;y = as ■ x+ (yc-as - xc) 
fc*-Tifc3S*r^*. flHT, #852.7 a*»&HSSi: 
BJKB o ' *>3&Sa?<Z)El£ -rfc*^2S2 7aH 
7 >OKK> C n t "Cfita&Z o Ji . 

[0067] 

[»183 

Zo=|yc-as.-xc \ /f (1 + as 2 ) 
[0 0 68 3 Sfcfc, yX;Hf^Cn*»fel£»Ro' 4c 
[00693 

[fcl 9 3 So = I y c-'l/as • xc \./T { 1 + 
(l/as)M 


(8) 
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[0070] Z0)Xo1&%M2 &±T<DBK&Onm 

o %®mte±slC P U 3 1 Xffhti. fetufeJESZ 
s^-f-^ii, gaj^if s c P U 3 1 rtW^'J fc!£'i$ 
*iT. JL£&f^*ttffi<3^^IKfcC P U 3 i cse» 

[0071] Cl^Jro fc±i£IS8S'?tt. 8B»ffl2 7 « 
%%32 8&VSXV&&2 1 
V^T5g3t9f2 8±WJS*O*S©t4<0T. 4"MfcRo 

Z , Zoi. *8t«2 7^3y^ftM»«fcS^VT 

um#>xmmix^2><vx\ a^aat^^ascs 

jSi^WSRtttC^SlR S o S-iDftf 4 - i: fci 
9 , -/ X/HW 2 1 #<f*C# R o ±C» 5 fc v ^ SrfW* 

[0 0 7 2] tot, JJE<b§^TttffifcT»SSfcll 
JEAAX, AY, A *<0*SS. 

[ o 0 7 3 ] £ 5t\ i 3 ^^SHi^fSoSSflf 
B3K> I, < Ji038^0SaWf<!0»fif 3 i 3 LT £> J: ^ 

[ 0 0 7 4 ] &ib\ #f^3r^tf£iUCfflV*4SB 

[0075] flLctf . ±IEIQt9B!BT{4H7 +<DHS» 
XZtlZil. §^2 8±T«0±IB?ESL 1~L4£& 

asu w=*o*§/x/Hm>c n *^^yrsi5 a n n 2 o 

l/C ^* ^ ^m^^S^ v 

H 7 +S.T/08 +<04^O#JBfc::i3 ft*g3KS 
2 8±TWffittL 1 , L 3 U -eflfcag-^-CS 
*SfL5E«a, c!:f77M2 0^Ml/iS« 
£§fcfcdfr?i.vtffiE*AX, AY£*«>4J:5Cl/C 


[ 0 0 7 6 ] ±IE»L-'y h 2 6<?>mSU2 7 

%xs ! %%M2 8tmyx^2 1 t<msm&t lx 
a. «&-fL&07. H8<7)J;5t4"i:«Rojityx^ 
tf'tc n a*ffltf ^ jBB?** < . w r ^ h oa^-i. 

fWCt ivv ®eS2 8±T<0JK£O#> 

-Ctf)!Slt#ffi/hi: £*ttJB?«**> 
«/K>E«L 1 , L 2 ( L 3 , L 4 ) (:i^^T/X;V 
(fJi&C ni» r»Jfc 2 0 <7)#3£ 
&RL ±fE t t"C"mRoi:/X^^Cni:^S^S^L 

[ 0 0 7 7 ] ifc. ±iS»z.- •/ h 2 60BSMU2 7 
<7)flli£i: Utte. II 1 3 fciS-fJ: 3 fc. - 
$161 <03ft!I2 7 atcjni., *OIIIII£tiflW" S3i2 , 
SS3 <&m 2 7b, 27c , tfclRfiM^O^ ■/ X 
gp n a n 2OSr«tflSSi:1-|>*^«±0l3 (aj^ct^fc 

■y T^ n a D 2 0 SRasWftfc-tS^ttH 13 ( b ) 
oliZSS-2, aS3WPBtjS2 7b, 2 7 c*»4>*^!iSrt" 

f-v^Sa2 0*«ia5»*i:i-*«^tfe, 56^2 8 
±Tc0giJ n a n 2 OcoS»co®H^itK^J^ <^4^. 
g3t^ 2 8 CKft 5 5 y -fe 2 8 a £g < f 4 i b 

[0078] ±ie^2 , fH3CDM3£|g2 7b, 27c 
j±. Z0M%M2 7 b , 2 7 c*»^36SSI»LTfcS3t 
SUiCf - -y {\mt<vm2 7b, 27c 
^^^tjg^ixl.^) *sttSSStCf-/TS5fii2 
0^#v^tcffiffl-fSCli:J:U W3HB27b, 2 
7c*ffiffli-4«^-"Ct, KfaoH6i07n-^-r-f 
t^t^S^t. g3K»2 8i-C<OJ&5i*4>JSa^>« 

fcj6 1 !tfl|]E»*JS»f S - *• *^ & • 

1 0 0 7 9 ] fcJS. ±£18(0818^4. ^fiS^S^ 
^§^ = -^4 o *»^»te»2 8Ct5tt4S» 

[0080] -tZh-h. 01 4^-TJ: o C, 

7 i: 2 8 tfDiat , Y«d6"|6l ( PlHT^iT^riS] ) 

t,z&*&W)*I&X\ ifO S XH*t"b&tt& 5"nSffiB2r 

flBapoiBi-w^ u •/ hJKaawN 2a, 4 2 b m 

SL-cm 1 <7)X U -y h *»JiWS t «» C ^ *> 

®B»2 8fflfc, ^^Y«^i6]t#^^»°rfg-e. ^ 

■y h3gJi8Sa-4 3a, 43b ^IHgLT^2 U -y > 
[0 08 1] -etT. it-fSl^UvKO^y-i'Mte 


(9) 
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#Bi%mb * & i ? ,J ? HBSSWH 2a, 42b 

£^fSfcfc«>£. *'J'/>#j£S5#4 2a. 42b 
<D#lifi*4 2 a ' , 4 2 b ' , i <0R. S£2 

<. 

[ 0 0 8 2 ] fcC. 3Bfc»2 8±-C<Og3ete*«ft* 
t^V^ffl-C^2c7)XU v H3*'J -y Mfe*»t^ 
. Sffif U -y b?M«4 3a, 43b £^*J§ 

ZC0t%<V&XV-yhBJ$Mt43a, 4 3bc?)$fe 
g{£S4 3a' ,4 3b' 

[0 0 83] Th$:;b*>. 'J * hSW4 2 a , 42 b 
<n*$tm-4 2a' ,42b' &t>'#* U "/ 4 3 
a, 4 3bi0^4i©^43a' ,43b' *»&g3fcS2 

2 7a<OtSa*#«)4C:i:* ! ^4. ' 

[oo84] -etr, s^{c5fi3fcssa , 4 4*srSfflat 
^s-^ssBesaseu ^1*^3^2 8±« 

4 ' . * t/C. 3fi3Kli5ff 4 4 c05feSSS4 4 ' 

fc3(2B2 7 a^fiat*^#€mU3^1^S:^ 
■6. 

[0085] iWioCLT. #^BIUl~U3<7)iI 

see* 3teS2 7aofiata^*g3ess*»^ & " 
8±«h*o&^l, zti2m£smzm&&£t 
•y n»js«tffcsi«(=s{ts^i*< . *y v 

UM<r> o -few— oTJKMtS J: 3 fc LT t «t V\ 

ssi*>*y K£®fi«-ss*i> -y vmA i 

a, 4 2b(infS)^^ ; bTS)l>^t^-ft^ : 5r<, * 

[ o o 8 6 ] ismmmxn^ -y f^- -y > 5 
z%^&zbizm&xhz>, 

[0087] 

0j{c i titr , ^ 5 -Sifts' y xivmizmm lx s«§ 
s <o y xivmft y s a -^-fist 
&ko&ffix& m&h C 1 ^ . * 3! 


[0 0 88] tit. m&2£.&&mk*iMi* »i 

S.t/m2C0^y -y KSKffcOXy -y MiSr^U^'^, 

Brj&o* y -y hefcis w- sg^-K-on 1 <v%xm 
«y hss^fiast>'5i3^<??s^-fiat ta^vt 
fifflfctsssi-s-i: 

^as^a^t^ * 0 . iiit i osaffiifftiiaf 
mi ] *^o^^)-iisBK!Kfiarasfi.s^aa 

[02] RI!»EffiH"C*S. 

[S3] &£P---y ho-^J^-fg^ffiiir^^, 

[H4] iifraa-c*!). 

[05] ^SW^it^O -y ^ S . 
fc%7nt7 o-f-ir- h X'fo & . 

[H7] ^-y7tiJ n n a ^*«aj«*S^ftl»#€gl§ 
[08] ±ie^fcfc5tSS'MFf2:^^i5 0 -B0x-'S, 

[H9 ] «tfcp-=^ F«^s.^s*^fc yxiimt 
b <7MWM^z^X 'mM^-fWMX'h^ . 
mi 0] w£mm&<^MtwKf&7v-i-*r- 

YX'hZ. 

[an] ^waj^ajo^rfeGfeftsftsaie*^" 

mi2}mmM.mm^ir^mmi-m^mx'h 
i. 

[013] ^6BH<0S!l<^aBB!Bi: LT^a^-- »/ 
3J0T*3. . 

[014] gBWB^ffi^)ffi^*ffi*ii^"*0^* 

So 

5 ^ 7 h'a^7b 
2 0 ^--y7^i5 n a n 

2 1 jxivm 

2 4 Rtt^-*^-^ 
2 6 W$3-->y^ 
2 7 EJtgp 
27a 
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|zM;E-»| . [xw^- 
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[H7] 


— * i/ : 


I? a as 
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CEI1 1] 



[ffiifJBl ¥/£8^1 Oj!24B 
[ffiE*f3BSa*] 0 06 9 


[HI 2] 



[0069] 

[ft 19] So=|yc + l/as-xc|/v r U + 
(l/as)M 


